Solubilization of quisqualate-sensitive [3H]glutamate binding activity from rat retina.
Binding activity of a putative central neurotransmitter, L-glutamic acid, was examined in the supernatant preparations solubilized from rat retinal membranes by Nonidet P-40. [3H]Glutamate binding activity increased linearly with increasing concentrations of the solubilized proteins up to 15 micrograms. The binding activity reached an equilibrium within 10 min at 2 degrees C, while increasing with incubation time up to 60 min at 30 degrees C. Addition of an excess of nonradioactive glutamate rapidly decreased the activity at 30 degrees C. Scatchard analysis revealed that the solubilized retinal binding activity consisted of a single component with a KD of 0.25 microM and a Bmax of 57.4 pmol/mg protein. The solubilized binding activity exhibited a stereospecificity and a structure selectivity to L-glutamate, and was abolished by quisqualate, L-glutamate diethyl ester, and DL-2-amino-3-phosphonopropionate. None of the other agonists and antagonists for the central excitatory amino acid receptors affected the binding activity. Reduction of incubation temperature from 30 degrees C to 2 degrees C resulted in a drastic attenuation of the binding activity due to decrement of the number of the apparent binding sites. Cation-exchange column chromatography revealed that unidentified radioactive material was in fact formed during the incubation of [3H]glutamate with the retinal preparations at 30 degrees C. These results suggest that retinal [3H]glutamate binding activity may be derived at least in part from the quisqualate-sensitive membranous enzyme with a stereospecific and structure-selective high affinity for the central neurotransmitter.